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Protein found that keeps the circadian clock
on schedule

May 8 2020, by Bob Yirka
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The image illustrates how the RUVBL2 protein (in red) acts to integrate the
circadian repressive super-complex, and how the physiological metabolite of
cordycepin (CoTP, the green key) breaks down the complex and causes a
12-hour clock phase-shift. Credit: Zhancong Xu
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A team of researchers from several institutions in China and two in the
U.S. has discovered a protein that keeps the circadian clock on schedule
in mice. In their paper published in the journal Science Translational
Medicine, the group describes screening thousands of drugs in their
search for molecules that might have an impact on the circadian rhythm,
and what that found.

The circadian rhythm or clock is a biological process that regulates
bodily functions, most famously the sleep cycle. Unfortunately, despite a
lot of effort, scientists still do not know how, exactly, the biological
machinery involved in the process works. In this new effort, the
researchers have taken another step toward unraveling the mystery.

The work involved screening over 10,000 trial drugs as part of a search
for a drug with a direct impact on the circadian clock, disrupting it in
either positive or negative ways. After much effort, they finally found
the compound they were looking for: cordycepin, a natural compound
found in a rare type of fungus that has been used to enhance sexual
response. But because it is so expensive, the researchers used a synthetic
form for testing purposes.

Once they identified the compound, the researchers set to work learning
more about it and the ways it impacts the circadian clock in mice.
Testing involved changing the light/dark schedule for mice living in a lab
to simulate travel to different parts of the globe. In some instances, they
time-shifted the mice eight hours forward, and in others, eight hours
backward. Under both scenarios, they gave the mice doses of cordycepin
and then monitored them to see how long it took them to change their
sleep cycle to match their new environment. The researchers found that
on average, it took just four days in either case, compared to the normal
eight days for a control group.
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In taking a closer look at synthetic cordycepin, the researchers found
that it was able to bind to an enzyme called RUVBL2, a known influence
transcription of genes that is believed to control the circadian clock.
Cordycepin was able to turn such transcriptions on or off. The team also
noted that RUVBL2 tends to be abundant in the part of the mouse brain
known to respond to light signals coming from the eyes.

More information: Dapeng Ju et al. Chemical perturbations reveal
that RUVBL2 regulates the circadian phase in mammals, Science
Translational Medicine (2020). DOI: 10.1126/scitranslmed.aba0769
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